
had produced radios to suit AC/DC
mains, some fine 32V receivers and a
few high-quality multi-band receivers
but when it came to TV sets, no 12V
or 32V-powered receivers were made
Iocally.

In tlose days, there was a strong
demand for electronic equipment
- radios mostly - that could be used
by people in rural areas where there
was no mains power. Radios in the
1950s, 60s and 70s were still relatively
expensive and a set that could be used
in many different situations would be
an attractive product.

In particular, a radio that could be
used as a household receiver, a car
radio and a portable receiver would
find a ready market. It would cost more
than a conventional set but it would
still work out cheaper than having to
buy three separate sets.

Ferris radios
Fortunately, one Australiar manu-

facturer, Ferris Brothers Pty Ltd,
stepped into this niche market. Ferris
was not a mainstream manufacturer
and did not concentrate on the com-
mon four or 5-valve mantel receivers
of the era. Instead, it was a specialised
manufacturer that produced many in-
novative radio and allied electronic
products.

Ferris Brothers commenced busi-
ness 4round 1934 and subsequently
specialised in car radios. However,
the Australian Offrcial Radio Service
Manuals (AORSM) do not list any
Ferris sets until tg+6, so Ferris was
probably quite a small manufacturer
up until that time.

Their products became more read-
ily available after World War II and by
1,947 lhey were producing a car radio
that could not only be powered from
a \2V battery but from 240V AC as

well. It featured an elementary noise
limiter, as did a bus radio that came
out in the same year.

By 1949, the company was produc-
ing a 3-band car radio cum domestic

have been marginal anyway.
So I wondered whether this

new Power Saver could possibly
be based on a phase-controlled
Triac.

The reason for thinking along
these lines was that the promo
photos for the Power Saver, in the
Harvey Norman catalog, showed
it in conjunction with a 2-door
refrigerator, a flont-loading wash-
ing machine and a wide-screen TV
(plasma or LCD?). Both the first two
appliances would use an induction
motor.

But I also noted that the Power
Saver is suited to appliances up to
24OOW (10,A.). That would probably
rule out use of a Triac inside the
plastic case. Why? Because a rule of
thumb is that a Triac will dissipate
a little over one watt for each amp of
current that it controls,

So if the Power Saver used a Triac,
its total dissipation when controlling
an appliance load of 2400W would
be 12W or more - too much inside a

plastic case with no ventilation.
So that meant the Power Savet was

probably predicated on power factor
correction, just like the Electricity sav-
ingbox. As soon as we obtained aunit,
we would be able to conflrm that.

The first thing we did when we
unpacked the unit was to check the

, capacitance between the Active and
Neutral prongs on the integral 3-pin
plug.

Yep, it was 6.11¡rF; not much dif-
ferent from the 6.2pF capacitor we
found in the Electricity saving box.
So it is the same product dressed up
in a different box.

We could end this report right here
and state that these things are a fraud
ald a total waste of money. That would
please people who read our November
2007 article and they could sagely nod
their heads but it would leave others
none-the-wiser.

So we had better explain,
By the way, we should state that

incredibly, at least one person has
read the November 2007 article and
has not realised that the Electricity
Saving Box is a fraud.

Maybe we did not say it strongly
enough.

THE ELECTRICITY SAVING
BOX DOES NOT SAVE ELEC.
TRICITY. IT IS A FRAUD.

siliconchip.com.au

There, that oughta do it.
In brief, "power factor correction"

is a process whereby lagging currents
drar,rm by inductive loads such as fluo-
rescent lights and motors are brought
back into phase with the 50Hz sine-
wave of the voltage waveform.

Such lagging currents (ie, out of
phase with the sinewave voltage wave-
form) are a problem for the electricity
supply authorities because they place
additional load on the alternators,
substation transformers and the dis-
tribution system in general

Power factor correction is very

worthwhile in industrial and com-
mercial buildings which have large
numbers of fluorescent lights and
induction motors. In fact, fluorescent
lights installed in commercial and
industrial buildings must all have
power factor correction capacitors
inside the battens.

But here is the rub: fluorescent lights
for domestic installations usually do
not include power factor correction
capacitors because the supply authori-
ties do not regard it as a problem.

Furthermore, your household power
meters only measure watt-hours or

THEORY GRAPH

band valve portables. In addition,
several manufacturers produced s ome
outstanding car radios.

Commercial production of mains-
operated TV receivers began in 1956
and again the manufacturers con-
centrated on items that would sell
in large quantities. Previously, they

Before

Curren.f

After

ond flller
wovê shope

Voltoge\current

M3'å"åi11i ffiSÏ:ff'"l'T
including AW,\, HMV and Astor,
concentrated on producing items that
were sold in their thousands. Before
the advent of TV these products were
mainly four and 5-valve radios, either
240V mains-operated or broadcast-
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Fig.2: gee, they could be on to something here . ' . This diagram c-omes from the
boi thé Enersônic came in. If this device could turn the green before waveform
into the green "after" waveform, it might be useful as a spike suppressor. But
it's not --and it sure ain't gonna lower your power bills! The words "naive" and
"gullible" spring to mind - but so should the words "consumer protection."

3fiN PIIJG

Fig.1: the círcuit of the Enersonic
Power Saver. Ifyou have a sense
of deia vu, it iust migåt be because
tlis circuit is virtually identical to
that of the "Electricity saving box", which we thoroughly debunked back in
our November 2OO7 issue. We thought such scams had been laid to rest . . .
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SÍnce our debunkÍng of the
"EIe ctricity saving b ox" tn
the November 2OO7 issue,
onother device olong the
some lÍnes has qppeared Ín
Harvey Normqn stores.
Called the "EnersonÍc Power
Saver" Ít clqÍms potentÍal
power savings ol up to 24%o.

At $59.00, Ít is consÍderably
more expensive thqn the

checked the Harvey Norman website
to find out about the device.

I then went to our nearest store
and while the helpful salesman knew
about it, they did not yet have stock
available. As I left, he remarked that it
"worked by cutting the amperage, not
voltage". "Hmm, that's interesting", I
thought.

The poor sod had no idea...
On the way back to the SucoN Cmp

offices, I remembered that an American

company devised a power reduction
circuit for induction motors during the
1970s. This used a phase-controlled
Triac to slightly reduce the voltage to
the motor which apparently had the
effect of reducing power consumption
while not making much of a difference
to reÌiable running of the motor.

In such a device, you cannot reduce
the voltage by very much, say no more
than 15 or 2olo, otherwise the induc-
tion motor would refuse to start and
be at risk ofburnout.

In practice, I think the device did not
catch on and its power savings would

receiver complete with noise limiter.
The engine bay layouts of vehicles
from that period were not conducive
to minimising spark ignition noise, so
noise limiters were a necessary feature
of such sets.

In 1955, Ferris started building AC/
battery-powered portables which had
provision to plug in a car radio an-
tenna. They subsequently found that,
with the advent of transistors, they
could make radios that were truly port-
abie. These sets could also be used as

car radios when plugged into a cradle
or they could be laid on the seat in a
safety bracket - rather like a seat belt
for radios (and well before they became
compulsory for humans) I

As with their earlier sets, these new
sets were designed to connect to a car's
radio antenna.

Many such sets were also considered
suitable for use as domestic receivers,
as they had quite a large battery fitted,
Some also featured shortwave recep-
tion so that those people in remote
areas could at least listen to the ABC's
shortwave inland service, These sets
were also of considerable interest to
people interested in listening to short-
wave radio as a hobby,

This ABC's inland service, by the
way, was disbanded several years ago
and replaced by the "HF Shower" serv-
ice. It emanates from Alice Springs,
Tennant Creek and Catherine and
broadcasts on the 2MHz and 4MHz
bands.

The Ferris 174 receiver
The Ferris multi-purpose model

1.74 came out in 1963. This set was
enclosed in an attractive gunmetal grey
aluminium case and mèasured 255 x
220 x 100mm (W x H x D), including
the knobs. The back features a black
perforated aluminium sheet while
the front also features a perforated
aluminium sheet, which is coloured
black and off-white.

In keeping with the theme, the
knobs are black and white, while the
slide-rule dial scale is finished in
black, white and blue, with a red dial
pointer.

The ferrite rod antenna is encased
in a plastic rectangular sleeve, which
swivels aÌong its longest axis. It is
located on the top of the set and also
acts as the carry handle, The cabinet
certainly isn't as flashy as some tran-
sistor radios of the erá but has a reaÌ
no-nonsense look about it,

siliconchip.com.au
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This is the view inside the front of the set with the front panel removed. The
cardboard pointer at left indicates the mechanical linkage between the band-
change switch and its front-panel control knob.

The rear view inside the set is dominated by the PC board, with the tuning gang
and band-change switch to the right. The ferrite rod antenna is hidden inside
the handle.

The model 1.74was produced over
a 4-year period until at least 1967 and
sold for 51.24,50 - about 50% more
than a good car radio of the era and

much more than the average wage at
the time. It was supplied comPlete
with a car seat bracket and a wire
indoor antenna,

ì

previous devÍce but just lÍke
thqt one, it won't ssve you
o cent on your electricÍty
bÍlls.

oaa

I number of readers contacted
/l ,r, bv ohone and email to ask

L luUo,rt the "Enersonic Power
Saver". This was featured on the
Seven Network's "Sunrise" program
on March 3'd and is the subject of
favourable comment on a number of
websites, such as www.gadgetguy.
com,au

Those who had seen the Electricity
saving box article were curious/con-
cerned/outraged that a similar device
would appeil so soon after the first
had been thoroughly debunked.

We promised to follow it up and
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This close-up view shows the band-change switch and several of its associated
coils. The switch is used to select between the ferrite loop antenna and a car
radid anten¡a on the medium-wave bald and also to select the 2-6MHz and
6-1BMHz shortwave ba¡rds.

A close-up view of the main PC board. Despite its age (40 years), the set is still
in quite good condition and required only minor work to get it going.

if the engine was running. There were
two reasons for this: (1) interference
from the ignition system and other
electrical equipment, even if "sup-
pressed", was still high enough to
severely mar reception; and (2J the
metalwork of the vehicle acted as a
Faraday shield and this reduced the
signal picked up by the ferrite rod an-
tenna. This shielding effect also acted
to concentrate the interference within
the cabin of the vehicle.

As a result, most Ferris portables,
including the 174, featured a shielded
case (just like purpose-built car radios)
and included a socket to plug in an
external car radio antenna. Ferris
did their homework well - their sets
worked well in a car but most portables
from other manufacturers were u¡rsuit-
able in this role because the problems
outlined above were not addressed.

As well as the car radio antenna,
the band switching in the receiver
also allows either a long-wire antenna
or the loopstick antenna system to
be used on the broadcast band [sgO-
1.62okfIz). On shortwave, the receiver
can be switched to cover 2-6MHz or
6-18MHz but must be used with an
external antenna, whether in a car, in
the home or out in the "bush".

On the shortwave bands, the re-
ceiver was often used by people who
needed to listen to relatively weak sta-
tions such as the Royal Flying Doctor
Service, bushfire brigade communica-
tions and small ships (fishingboats).It
was also used by those who wanted to
listen to shortwave services such as the
abovementioned ABC inlald service,
the BBC a¡rd VOA, etc.

The set used a No. 286 battery which
gave up to 1000 hours of operation
before replacement was needed. In
fact, the set will work with a supply
voltage as low as 5V whichmeanttàat
every lastbit ofelectrical energy could
be wrung out of the battery. This also
meant that it was quite economic to
use it as a battery-powered domestic
receiver (ie, without recourse to the
use of a mains power adaptor).

So the Ferris 1,7 4was a very versatile
set. At home, it could be powered f¡om
d mains adaptor (or from batteries), On
the way to the beach, it could easily be
connected to the car's radio antenna
via the coaxial antenna cable, And at
the beach, it could be used as a true
portable.

Even so, you probably would not
want to have to carry the set too far.

Basically, the Ferris L74was amulti-
purpose¡ B-transistor, triple-wave,
portable-cum-car radio. It was also
touted as being quite suitable as a
cordless mantel receiver.

Metal case
As was common to most Ferris re-

ceivers, the model L74rsed a metal
case ald this ensured good shielding
of the circuitry from interference. This

BB Stucon Catp

meant that signal pick-up could only
take place via the car's antenna or via
the external (to the caseJ loopstick
antenna. Some extraneous interfer-
ence may have been able to penetrate
the receiver if a¡r external speaker was
in use, aithough this is likely to have
been minimal.

In the vehicles of the era, a conven-
tional portable radio sitting on the seat
ofthe car suffered severe interference

the first time he'd ridden a bike with
one. But like me, he found it very
easy to get used to and to use instead
of the brakes.

His test ride turned out a bit longer
than intended, as his F250 truckbroke
down on the way to our photo shoot
location - and he borrowed the Vectrix
to ride home arrd back with tools!

My other bike-riding friend com-
mutes every day on his Triumph.
He expressed reservations about the
B0km range, until I asked him how
far he rode to work and back. "Mona
Vale to Chatswood, about 20km each
way," he said.

Then the penny dropped - his ride
was almost spot on tle average bike
commute of 40km per day which
Vectrix research had shor,rrn.

He could ride to work and back -
with plenty of reserve if he had to go
somewhere else. And if necessary,
he could plug the bike in to a power
outlet at work ald charge (to B0%)
in two hours for another 60km or so
of range.

When he thought about this, his
comment was "They'll sell squillions
of these , . ." Now I'm not sure how
marty squillions tlere are to the boat-
load but I'm pretty sure the Australian
distributors would love to hear this.

The WOW factor
Sntcon Cræ is located in Brookvale,

on Sydney's Northern Beaches. As
well as being the home of a number
of surfboard manufacturers, our
street is also an auto alley - plen-
ty of open-to-the-street mechani-

siliconchip.com.au

cal and auto-electrical workshops.
The Vectrix created quite a stir;
the greasies and sparkies pouring out
of their buildings, wanting to know
all about it.

Believe it or not, one guy even
showed me an electric bike fte had
tucked away - a Chinese import
that could not pass ADR rules, so it
couldn't be registered. He mainly uses
it for the grandkids to ride around on
his country property,

He couldn't believe that someone
had actually released a road-register-
able model - "at long last," he said ,

My impression
I loved it - on any number of levels.

It's easy and fun to ride and being
electric, certainly turned heads (if
they heard itl).

The technology behind the Vectrix
is clearly well thought out and well
engineered.

For the commuting or occasional
short-trip bike rider, the Vectrix is
a clear winner. Because it is electric
powered, it offers quite a number of
advantages over apetrol-poweredbike
- not the least of which is low cost of
running and service.

It's not the bike you would take to
tour Australia - unless you took it in
tiny bite-sized chunks and had charg-
ing organised wherever you stopped,
But then again, it was never intended
for this market.

Its other main disadvantage is its
cost - at $15,950 plus on-road costs
(dealer delivery, regiétration, CTP

- iikely to add another grandl it's

significantly more expensive than
the average bike a commuter might
purchase.

But that, to a large extent, is a fea-
ture of its "newness" - all ieading
edge products come at a premium
(remember early computers, DVD
players, plasmas, etc?], And it's in a
similar market position to the Tesla
Roadster electric sports car in the
USA, nowbeing sold for $US100,000
and they can't make enough!

I would expect the price of the
Vectrix to drop as (a) sales volumes
increase - with higher volumes come
economies of scale. So far, all Vectrix
advertising has been word of mouth
- and they are starting to sell); and [b)
competition comes onto the market.

I've heard a number of reports that
many organisations in China are work-
ing hard to produce road-registerable
electric bikes.

If you're looking for a fun bike to
ride to work, uni, etc; don't need long
range; like the idea of very low run-
ning costs , . . look at the Vectrix.

* Woops. Mea Culpa. As it turned
out, I did drop it - would you
believe as I Loaded it back on the
trailer to return it? And yes, it was
a real pain to get back up. Sorry,
Vectuix! se

Gontact:
Vectrix Austtalia
164 Bouse St Port Melbourne 3207
Ph: (03) 9676 9133
Website: www.vectr¡x.c0m (US site)

Vêctrix Health Check Diagnostics

. When you put yourVectr¡x in for its
six-monthly"Health ChecK' the dealer
will use this diagnostic software, via
fhe CAN BUS and accessed through

:a serial socket inside the glove box, to
:êheck that all is A-O-K with the bike,
lhe batteries and everyth¡ng else!
'Aithat time, the dealer can tweak

any parameter and also upload the latest
firmware to your bike. As it is a brand
new design, revisions will continually
take place to make it perform better,
adjust charging characteristics, prolong
battery life, check operating tempera-
tures and even fix bugs!

ln keeping with the very low running

.Ì :-)

cost of the mach¡ne, Vectrix expectthe
dealer Health Check to be quite low in
price - in the order of $65 or so . ,- ::

And no (sorry!), the Health Check
diagnostic software will not be avei]l
able to Vectrix users.

-ç-É
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"Brushless DC" motor control - how does it work?

The hub motor used in the Vectrix motorbike is variously
described as a "brushless DC" and also as a "12-pole 3-phase"
motor which is likely to confuse many readers. ln reality, there is

no such thing as a brushless DC motor.
All DC motors have brushes and a commutator while brushless

DC motors are actually 3-phase motors driven by a 3-phase vari-
able frequency converter.

For power ratings up to about 20kW as used in the Vectrix, the
motor can be regarded as a synchronous motor with permanent

magnets providing the rotor field. Larger brushless motors can

be regarded as induction motors.
Synchronous motors are always locked to the rotating magnetic

field produced by the stator but the rotor may lag the field by a
small amount depending on the load.

By contrast, induction motors are never locked to the rotating
magnetic field and their speed is always less than the synchronous
speed. This is measured as "slip" which is typically around 5%
at rated load. Such a motor (4-pole) would have a rated speed of
1440 RPM compared to synchronous speed of 1500 RPM.

The circuit above shows the general arrangement of the motor
and its controlling electronics. The heart of the circuit uses slx
lnsulated Gate Bipolar Transistors (lGBTs) powered by 125V DC

from the NiMH battery pack.

That much we know from the limited information in Vectrix litera-
ture. From here on we are speculating on just how it is controlled
but the method is typical of brushless DC motors, Nor do we know
if the motor is connected in star or delta configuration.

Note that the IGBT symbols shown in the circuit above are not
incorrect. They are typically, although not always, shown with
arrows for the collector and emitter. Also note that the motor's
rotor is shown as having only two poles (N & S) whereas it actu-
ally has 12.

The six IGBTs are driven with pulse-width modulation (PWM)

signals to provide three sinewave averaged output voltages with
120" phase separation, ie, as for a normal 3-phase motor. The

frequency of the outputs is varied between 1 Hz and 300H2, giving

a maximum motor speed of 3000 RPM. Furthermore, since the
motor's impedance will vary in direct proportion to the f requency,

the amplítude of the drive voltage must be reduced as the fre-
quency is lowered,

Note that the motor is rated at 7kW continuous but as with
many (if not most) 3-phase motors, the peak power output is

considerably higher at 20kW The limitation will be due to power

dissipation limits in the windings of the stator and power dissipa-
tion in the 3-phase converter. Peak currents from the battery pack

can be as high as 2754.
The PWM signals to give the variable sinewave outputs to the

motor may be up to 2SkHzor higher. The motor responds to the
average value of the phase outputs (A, B & C) and ignores the
pulse width modulation,

For precise speed control, the statorwill includethree Hall Effect

devices to give rotor position measurement. This will allow the
speed controllerto varythe phase-lead or phase lag of the rotating
magnet field (produced by the stator winding) with respect to the
magnetic fields produced by the of the rotor's permanent magnets.

With phase lead, the motor will provide power to the wheels via
the planetary gearbox. With phase lag, the motor will become
an alternator to provide regenerative braking. Alternatively, by

changing the direction of the rotating magnetic field in the stator,
the motor will drive the bike in reverse. (L.D.S.)

.l

'l
.l

With its battery installed, it weighs in at about 4kg so it is
not exactly a lightweight.

Circuit details
Fig.1 shows tlre circuit details. It uses eight transistors

and delivers good sensitivity over the three bands tuned,
The transistors are second-generation germanium types,
which were more sensitive and had lower noise than the
original OC44 and OC45 series,

The input circuit is relatively complex, with a 4-pole 4-
position switch section used to select between the ferrite
Ioop antenna and the car antenna (or a long antenna). An
OC1,71, PNP tra¡rsistor is used as the radio frequency [RF)
amplifier and the amplified signal is then fed on to a second
OCl71., which acts as an autodyne converter.

The various coils (10 in alll are switched using another 10
poles on the 4-position wave-change switch. A total of 20
adjustments is required to accurately align the front-end of
the receiver, while the intermediate frequency (IF) amplifier
requires a further flve adjustments,

Following the converter is a 2-stage IF amplifier based
on two OC169 transistors. Neither of these transistor stages
is neutralised. Note also that the emitter of the second IF
transistor stage is not bypassed, which improves its ability
to deal with strong signals.

Following the IF amplifier is an OA91 detector diode.
This is biased close to its conduction point by resistors
R17, R1B & R19 and this greatly improves the sensitivity
ofthe detector,

A second OA91 diode is used to derive the automatic
gain control (AGC) voltage. This voltage is fed to the base
of the RF amplifier transistor via R16 & R2. The AGC volt-
age rises as the signal strength increases, to gradually cut
this transistor off, In addition, its emitter is connected to
the base circuit of the first IF amplifier (OC169) and so the
forward bias on the latter is also reduced, which reduces
its gain with strong signals.

Note that the forward bias for the RF stage (OC171)
is adjusted by trimpot R3. However, the service manual
makes no mention of the circumstances under which R3 is
adjusted. In practice, I suspect that it was adjusted during
manufacture to give best performance when the receiver
was tuned to a weak sígnal

Following the detector is a three-stage audio amplifier
based on two OC71s and two OC74 transistors. The OC74
class-B output pair are driven in push-pull fashion by
transformer T1 and in turn drive the internal loudspeaker
via transformer T2.

There is also provision for an external speaker to be
plugged in (doing this automatically disconnected the in-
ternal unit). This allowed a larger car speaker to be used, to
give improved audio performance in a noisy cabin.

Negative feedback in the audio amplifler is derived from
one side the speaker-transformer secondary winding. This
feedback signal is applied via R36 to the base of the OC71
audio driver-transistor (ie, the tra¡sistor driving transformer
T1).

Preventing thermal runaway
Germanium transistors are very sensitive to heat and

draw more current as they heat up. This increased current
then leads to even more heating ald cal soon escalate into
thermal runaway which can destroy the device.

siliconchip.com.au
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To prevent this, special precautions
must be taken to thermally stabilise
the two OC74 audio output transis-
tors. In this circuit, this is achieved
using thermistor R32, Its resistance
decreases as the temperature rises and
tlis automatically reduces the forward
bias on the transistors as their junc-
tion temperatures rise, This in turn
stabilises the current through them
and prevents thermal runaway.

Restoring l}l:e 774
The unit featured here was obtained

from a member of my local vintage
radio club. It was handed to me com-
pletely unrestored and its owner also
kindly lent me the service manual to
help with this column.

The receiver looked as though it had
had plenty of use, with some scuffing
ofthe cabinet. The cabinet also looked
abit shabby in the areas where the per-
forated aluminium panels are fltted.

Removing the front and back pan-
els is quite straightforward, The back
panel is removed by first undoing two
screws along the bottom of the case,
after which the back can be swung
out,

The front panel fi.rst requires the dial
pointer to be run to the lefthand end
of the dial. Three screws are then un-
done from the dial scale which is then
removed, That done, the knobs are
removed followed by two more screws
on the bottom of the case. Finally, the
speaker leads are disconnected and the

90 Stuco¡,t Cntp

front panel removed by swivelling it
out from the bottom,

As can be seen in one of the photo-
graphs, the front panel in particular
had lots of marks, I cleaned the mesh
with fine wet-and-dry paper and then
used a damp, soapyrag to remove arly
body grease from the front panel, This
was then followed with a damp rag.

Once it was cleaned, I masked off
and applied some off-white and flat
black spray paint to the various panel
sections. This considerably improved
the appearance of the panelwhichnow
looks new again.

Getting back to the receiver, all
controls worked as they should and
only required a little sewing-machine
oil on their various moving surfaces
to ensure continued smooth opeta-
tion. To get into awkward spots, I use
a 2,5m1 hypodermic syringe partially
filled with the required lubricant (I
also blunt the needle on a grinder
to avoid accidents). That done, the
switch contacts were sprayed with
Inoxa, as corrosion was evident on
some of them,

A close examination of the internals
of the set revealed nothing out of the
ordinary apart from the RF transistor,
which was wrapped in black insula-
tion tape. Unwrapping the transistor
revealed that it was not an OC171 but
an equivalent in a different package
that had been substituted at some
stage in the set's life. I got rid of the
insulation tape arrd slipped some neat-

fitting black tubing over the transistor
to make it look a bit tidier,

Testing the receiver
With everything appearing to be in

order, I connected a 9V supply to the
set and switched it on, The receiver
immediately began operating which
was a pleasant surprise. I left it oper-
ating for an hour or so and it happily
continued playing with no fuss.

It was now time to check and adjust
the alignment if necessary, First, I
checkedthe IF alignment and found it
to be very slightly out, Unfortunately,
I had trouble adjusting one core as

a previous owner (not the current
owner) had used beeswax to "lock"
it in place.

Aligning the three tuned bands also
proved to be less than straightforward,
The problem here is that the dial scale
and the front and back covers of the
set must be removed to gain access to
the tuning adjustments.

That meant that I couldn't align the
set by tuning to various stations and
adjusting it so that the dial markings
correctly coincided with the pointer.
Instead, I had to rely on the tune-up
information which specifies the fre-
quencies tuned with the gangs closed
and fully open.

Fortunately, this proved to be fairly
satisfactory and the calibrations were
near enough for all practical purposes.
However, I'm quite sure that with a bit
more work, Ferris could have designed
tÌ.e cabinet so that the dial-scale could
have remained in-situ while the align-
ment adjustments were carried out.

The next step was to align the broad-
cast band on the car radio setting of
the band-change switch. This went
smoothly but because I wasn't using
a car radio antenna, trimmer TR1 wiII
probably require further adjustment
when the set is actually tested in a

car. The oscillator adjustments were
accurate enough on aII bands, so these
were left untouched.

The 2-6MHz band also tuned uP
easil¡ as didthe 6-18MHzband. How-
ever, I had to be carefuI not to peak
the image signal rather than the cor-
rect signal on the 6-18MHz band, as

image rejection is poor at the top end
of this band. In fact, this is a common
problem with most sets using a 45 SkHz
IF amplifier,

As before, a few of the coil cores
were partially sealed with wax but by
picking some of it out, I was eventually

I had to hit the anchors several times
as completely oblivious pedestrians
(manybusily chatting away on mobile
phones) stepped out into my path.

What ever happened to "look right,
look left and look right again"?

Fortunately [and probably due to the
fact that I was a pretty slow rider), I had
the reaction time necessary fo react so

no harm was done (except perhaps
to my heart rate). But it is certainly
something all electric vehicle riders/
drivers wiII have to keep in mind as

numbers increase,
Then again, as anybike rider will tell

you, the vast majority of pedestrians
are idiots, followed closely by the ma-
jority of car drivers (particularly Volvo
drivers with big ears and hats).

Instrumentation
The instrument cluster has three

"dials". Centre is the speedo/odom-
eter, while on the left is the "ready-
GO" indicator, clock trip meter and
estimated range indication. On the
right is a large graphic instantly reveal-
ing battery state-of-charge - virtually
a fuel gauge.

Above are the indicators for lefti

right turn, low battery warning, theft
protection on/off, high/low beam and
service required light.

The left handlebar has the light
switch, high/lowbeam, horn, plus turn
signals and cancelling, The right has
only the power on/off switch and, of
course, the patented throttle control
discussed earlier,

Other riders
I gave a couple of long-term motor

bike riders the opportunity to take the
Vectrix for a run.

One factually my son-in-law, who
features on this month's cover) has a

couple of bikes, one not too different
in capacity to the Vectrix and anotler,
a superbike, not too different in weight
but very different in performance.

His reaction? "Wow!" Of course, it
didn'thave anything like the accelera-
tion or speed of the big bike but he
thought it compared quite well to his
250cc. For him, it had plenty of low-
end grunt and continuing acceleration
and power.

The reverse gear had him bemused,
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The motor is governed so that it can-
not exceed L00km/h. With amaximum
motor speed of 30oo RPM, this means
that the controller runs up to 300H2 to
achieve the 0-100km/h speed range.

It has a reverse gear!
When I picked up the Vectrix, Tony,

the Sydney agent carefully explained
the starting procedure, throttle con-
trol and brakes - and their use. For
the most part, the handgrip-based
control is typical of any motor cycle
throttle control - turn it towards you
and the bike accelerates, all the way
to maximum speed (there is no clutch
n or user-controlled gearbox).

But if you turn the throttle control
in the opposite direction, the motor
is put into reverse - from any speed.

Quality Brembo brakes are fitted - but
you'll seldom use them!

74 SntcoN Cntp

That might sound dangerous but its
not - in fact, it's a bona-fide way to
control this bike, It was, in fact, one
of the significant design features of the
bike and is patented,

As you might imagine, a reverse
gear is very handy for slow-speed
manoeuvring and parking but that is
not its main pupose. Putting the motor
into reverse while travelling forward
introduces regenerative braking, not
only slowing the bike but puttingbrak-
ing energy (which would normally be
wasted as heat) back into the battery.

The Vectrix specs claim rp lo 72o/o

energy recovery, That mightn't sound
like much but if you're approaching
the BOkm limit a¡rd you're 1Okm from
home, it could be a lifesaver!

Tony further explained that for the
first half hour or so, I would be using
the front and rear disc brakes (Brem-
bos) just like a normal bike, "But as

soon as you get used to using reverse,
you'll probably never touch the brake
levers again,"

And he was right! It became almost
second nature to ¡everse the throttle
any time I needed to slow do-wn. And
it was so smooth,

The only time I needed the ha¡rd-
brakes was when I took the Vectrix

down my long, "S"-shaped, t-in-3
driveway ald found the reverse gear
couldn't hold it. Incidentally, going
back up again the Vectrix was still ac-
celerating nicely at the top!

Not enough noise?
We mentioned before the noise (or

lack thereoÐ of the Vectrix. Just a bit
of gearbox and engine whine on ac-
celeration and quite quiet as you drive
along at local street speeds,

And believe it or not, that's a
down-side. Pedestrians don't hear
you coming as they would a bike or
a car. During the few days of riding,

Look mum - no CO2 (well, not from
the bike, at least. Maybe a tad from
the power station?), Vectrix certainly
haven't failed to target the "green"
market.

able to adjust all the coils. The align-
ment techniques used were covered
in my articles for December 2002 and
January-February 2003.

The final step in the alignment in-
volves adjusting the loopstick tuned
circuit, To gain access to the loopstick
artenna, it is necessary to flrst lift
the ends of the Ferris name strip on
the handle a¡rd then remove the two
screws at its ends, That done, you then
pull the two sections apart to reveal
the Ioopstick.

Care must be taken here, as it's all
too easy for the loopstick to fall out
of the ha¡rdle and break. To adjust it,
it is necessary to keep it in the same
position as it would normally occupy
and slide one of the two coils along the
rod forbest performance at the low-fre-
quency end of the broadcast band.

trt tuned up quite well but when I
moved to the high-frequency end of
the band, I was unable to peak the
circuit correctly. Initially, i tried plac-
ing additional frxed capacitors across
the trimmer capacitor but to no avail.
The circuit was deflnitely not peaking
because when I brought my hand near
the loopstick (which added capaci-
tance across the coil) the performance
improved.

Wiring error
There was nothing obviouslywrong,

as the soldered connections and
switch contacts were in good order.
I then looked to see if anything was
wrong with the wiring and it didn't
take long to discover that TR4 was
wired to the top contact of the switch
going to C3 rather than to the bottom
of L4. I rewired TR4 to the correct
position in the circuit and the tuning
adjustments then peaked, just as they
should.

Next, I tried adjusting trimpot R3 to
see what effect it had and found that
it adjusted the receiver's sensitivity.
If I adjusted it too far one way, the
set would oscillate.but the set works
quite well with it adjusted just below
the point of oscillation.

Further tests showed that the dial
drive is quite positive in its action with
no discernible backlash, even when

TheAstor Mickey came ¡n a very compactcab¡netand was oneof the earliest
Australian bakelite radios, being a modifled version of an Amer¡can receiver.
ln fact, Astor used American c¡rcu¡ts for some years, often changing parts
to less than optimum values to save a few pennies.

Early Australian Mickey rad¡os had the name "M¡ckey Mouse" and a drawing
of M¡ckey on the rear - w¡thout an agreement! Astor forgot to tell Disney
andWalt Dlsney was not amused. Legalaction resulted in the name being
altered to just plain "Mickey", no doubt with Astor pleased to still get some
m¡leage from all their previous advert¡s¡ng.
The receiver was a great peÉormer, cons¡der¡ng the component limitations
at the time.The valve llne-up var¡ed through the model's life but typically
included a 524 rectifier, a 2546 aud¡o output stage and 607,6K7 and ô48
vâlves for the RF and lF stages. Photo supplied by the Historical Rad¡o
Society of Austral¡a lnc (HRSA), PO Box 2283, MtWaverley,V¡c 3149. www.
hrca.net.au

Sing le-stage
planetary gearbox

Inset at left: the patented, hub-mounted SBC Parker
brushless motor, driving a 6:L planetary gearbox, The
brushless motor is three phase, with 12 poles and t6
slots. It produces up to 20kW at 3000 RPM.

3-phase motor

Swing arm

LED drìver
LED drivers

N/tcP2551
I cAN dr¡ver

Scanning Malrix FETs PIC16F874A MCU MCP2515 CAN controller

The heart of the Vectrix - the Interface Conhol Module or ICM, which governs all operational aspects of the Vectrix,
everything from the turn indicators to throttle settings and regenerative braking control. Microchip PIC microcontrollers
are used throughout.

tuned to around 77j|l}lz.
I ran the set off a small regulated

power supply for all my tests. In
practice, the set is designed to run off
a 286 battery but these are no longer
available. However, \MES Components
have a 276P battery which should be
suitable, Battery packs made up of six
'AA cells or of six 'C' cells will also
easily fit in the battery compartment
and it may even be possible to install
packs with six'D' cells.

Note, however, that it will be neces-
sary to protect some parts in the set

when fitting these replacement bat-
teries, This can be done using pieces
of corrugated cardboard around the
battery compartment to prevent bat-
tery movement.

Summary
The Ferris 174 is one set that lived

up to its advertising claims. In fact,
I liked it so much that I eventually
obtained one for myself.

In summary, this is an excellent
receivet that has everything a listener
might want except an FM band. SC

Photo Gallery: Astor "Mickey Mouse"

ii VEETRIX
lssues Gett¡ng Ilog-[aredP

Available Aust, only. Price: $413.95 plus $7 p&p per order (includes GST). Just fill in and mail the handy
order form in this issue or ring (02) 9939 3295 and quote your credit card number.
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